Objectives: To evaluate thoracolumbar fractures and the complications such as adjacent disc degeneration (ADD) and post-traumatic deformity. Methods: We evaluated 32 patients divided into two equal groups, 16 in the case group (removal of the synthesis material) and 16 in the control group (not submitted to removal of the synthesis material) in order to verify if there was difference between the incidence of these complications. Results: There were no statistically significant differences between the groups regarding the progression of the ADD and the post-traumatic deformity, but both progressed during the 2-year follow-up. Conclusion: It was concluded that the removal of the synthesis material was not effective in preventing these complications after surgical fractures of the thoracolumbar spine.
INTRODUCTION
Spine fractures are devastating injuries. In addition to loss of function, many chronic complications develop in these patients, among them post-traumatic deformity and adjacent disc degeneration (ADD).
Most unstable lesions of the spine are treated quickly. The initial treatment is rarely inadequate, but, when it is, it can result in instability and lead to deformity, pain, and/or neurological deficit. Some lesions present occult instability, which may facilitate an erroneous interpretation and lead to incorrect treatment and, consequently, the appearance of residual deformities. 1, 2 Kyphosis is the most common deformity and is often caused by implant failure, deep infection, pseudoarthrosis, insufficient arthrodesis, and laminectomy. The deformity may cause functional changes such as pain and neurological deficit. Patients with sagittal imbalance caused by kyphosis display compensatory lordosis of the segments above and/or below the kyphotic segment. 3 ADD is defined as an abnormal process that develops at the level above or below the segment where the arthrodesis was performed. 4, 5 With the consequent increase in the number of arthrodeses to treat traumatic and degenerative spinal instability, ADD has been diagnosed in late postoperative follow-up for vertebral arthrodesis. 6 The frequency, however, with which ADD occurs, as well as its causes and clinical implications, are still grounds for discussion. Among the possible causes, an increase in the mobility of the segments free from fusion, intradisc metabolic changes, an increase in intradisc pressure, the type of fusion, and biomechanical changes caused by a change in the spinal axis, as, for example, the loss of lumbar lordosis stand out. This abnormal process may present as disc degeneration (39%), instability (24.6%), disc herniation (28%), and stenosis of the canal (33%). 7, 8 Less frequently, vertebral fracture, and scoliosis may be cited (17%). 8 While ADD is only imageological in most cases (with prevalence of up to 90%) 4, 9, 10 (Figure 1 ), the percentage of patients with clinical signs is significant, reaching 30% over 5 years.
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According to Ghiselli et al., 12 ADD develops at 3.9% each year. Considering the scarcity of data in the literature about ADD and post--traumatic deformity following short fixation of thoracolumbar fractures, we developed this study to evaluate any correlation between these variables.
of 50% compared to the previous radiograph, a criterion established by Booth et al. 15 Post-traumatic deformity was considered to be present when the Cobb Angle measured between the upper plateau of the vertebra above and the lower plateau of the vertebra below was greater than 20º ( Figure 2) . 16 Vertical translation greater than 4mm was also considered a factor of vertebral segment instability. 17, 18 We divided the ADD analysis between the thoracic and lumbar segments and each segment was evaluated for statistical significance between the case and control groups.
The linear regression model with mixed effects was the statistical method used. Values of p < 0.05 were considered to be statistically significant.
RESULTS
We selected 57 patients who met the inclusion criteria. Of these, 32 had clinical and imageological follow-up and consented to participate in the study. Of these 32 patients, 16 made up the case group (in which the synthesis material was removed after 1 year of follow-up) and 16 made up the control group (patients who had not had the synthesis material removed). Fourteen patients were female and 18 were male, distributed equally between the two groups. Their ages ranged from 15 to 67 years, with an average of 37.5 years of age.
With respect to the adjacent upper disc space, there was no statistically significant difference between the patients who had removed and those who had not removed the material. However, the difference between the measurements of the adjacent upper disc space in the immediate postoperative period, at 1 year, and at 2 years following the fracture were statistically significant and decreased gradually over time (p<0.01) (Figure 3 ). When we evaluated the patients in both groups, dividing the segments by thoracic and lumbar spine, both showed a decrease of the adjacent upper disc space, regardless of whether or not the synthesis material had been removed (Figure 4) .
The Cobb angle increased linearly. There was no statistically significant difference between the postoperative increase in the Cobb angle of the case and control groups. The average Cobb angles 1 and 2 years after surgery were 18.7 o and 19.87 o , respectively ( Figure 5 ). There was no statistically significant difference between the case and control groups in terms of vertebral translation. What was different was that in both groups over time there was an increase in the measurements of vertebral translation at 1 and 2 years following surgery of 2.05mm and 2.2mm, respectively ( Figure 6 ).
Care of surgical fractures of the thoracolumbar spine is increasing in our practice [19] [20] [21] and, as a result, studies of ADD and post-traumatic deformity are becoming more important. 
METHODS
This was an observational, longitudinal, retrospective, case-control, epidemiological study. The study was approved by the Institutional Review Board of the Hospital do Trabalhador -UFPR as number CAAE: 45297815.7.0000.5225. Because it was a retrospective study, the informed consent form was waived.
We evaluated patients who underwent surgical treatment for thoracolumbar spine fracture at the Hospital do Trabalhador-UFPR (HT-UFPR) from January 2009 to December 2013. From among these patients, only those who underwent short fixation with intermediate Schanz-type screws (Exacto® GMReis and USS® Synthes) following the service protocol were included. After one year of postoperative evolution, the practice of the Spine Service of the HT-UFPR, based on the literature, 13 is to remove the synthesis material if it is already consolidated. The material is removed, since the objective is not the arthrodesis, but the consolidation of the fracture. Other benefits of its removal are to reduce local pain due to its prominence and to prevent breakage of the implant. The patients who were submitted to removal of the material made up the case group. The control group was comprised of the patients who refused to undergo the synthesis material removal procedure or who did not undergo the procedure because of a medical contraindication. Patients less than 10 years of age with surgical fractures of the thoracolumbar spine were excluded, because the intervertebral disc is not yet mature at that age.
14 The patients were evaluated for at least 2 years following the initial surgical procedure with radiographs of the thoracolumbar spine in anteroposterior (AP) and lateral views, in which the levels adjacent to the fracture and the presence of any post-traumatic deformity could be seen. ADD was defined as a reduction in disc height Several authors correlate vertebral arthrodesis surgery with ADD. In the literature, however, there is a lack of information about the association between ADD and vertebral fixation for fractures, followed or not by the removal of the implant material. 21, 22 Our study shows the statistically significant presence of ADD of the fractured segment both in patients who underwent the removal of the material and those who were not submitted to this procedure. Therefore, the procedure to remove the implant material aimed at preventing ADD was not shown to be effective.
We believed that there would be less degeneration of the upper adjacent disc level in the thoracic segment because of the reduced mobility of this vertebral segment. The results, however, showed the progression of degeneration in the adjacent level to be the same as in the lumbar spine.
The presence of post-traumatic deformity is widely described in the literature. 23 This study showed that the presence of post-traumatic deformity occurs linearly and progressively in patients treated surgically for thoracolumbar fractures with 2-year follow-up. Regardless of whether the synthesis material was removed or not, the study showed that there was statistically significant progression of the Cobb angle. None of the patients, however, experienced progression to the point of causing clinical changes that required a new surgical approach.
The presence of vertebral translation occurred similarly to the progression of ADD and the Cobb angle, once again unrelated to the removal or not of the implant material.
This study evaluated the 2-year follow-up of these patients. New studies with longer follow-ups are necessary in order to evaluate whether an outcome similar to that presented here will be maintained over time.
CONCLUSION
ADD occurred in patients treated surgically for thoracolumbar spine fractures and evolved regardless of whether or not the implant material was removed.
Post-traumatic deformity and vertebral translation also progressed linearly in the two patient groups.
Removal of the synthesis material in order to prevent ADD was not effective. There was no progression of post-traumatic deformity or vertebral translation after removal of the surgical implant.
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